Mechanisms and relevance of arrhythmias induced by high-current programmed ventricular stimulation.
Programmed ventricular stimulation was performed at 10 mA with up to 3 extrastimuli in 15 patients studied for indications other than sustained ventricular tachycardia and with no sustained arrhythmias induced at twice diastolic threshold. Stimulation with 10 mA produced 6 new instances of ventricular fibrillation (VF), 1 of which may have been clinically relevant. No sustained ventricular tachycardia was induced. VF was induced with triple extrastimuli in 5 of 6 cases. The increased arrhythmogenicity of 10-mA stimulation was related to shortened ventricular refractory periods (S2 267 +/- 21 vs 231 +/- 22 ms, p less than 0.0001; S3 217 +/- 15 vs 178 +/- 15 ms, p less than 0.0005) and did not occur without at least 2 extrastimulus coupling intervals being less than was possible at twice diastolic threshold. Stimulation with 10 mA also resulted in greater increments in extrastimulus local conduction time (27 +/- 19 vs 54 +/- 15 ms, p less than 0.001) and intraventricular conduction time (27 +/- 17 vs 45 +/- 18 ms, p less than 0.005) as coupling intervals were shortened from 360 ms to just beyond ventricular refractoriness. VF was induced more frequently in patients with cardiomyopathy (p less than 0.05). Thus, the increase in arrhythmogenicity with 10-mA stimulation with triple extrastimuli is predominantly manifest as VF, which occurs with considerable frequency and is of uncertain clinical significance. This technique should be used with great caution, and only after other stimulation modalities have been attempted.